Indirect capture augments leukocyte accumulation on P-selectin in flowing whole blood.
Leukocytes are captured directly by E- and P-selectin on activated endothelium and by indirect means, which includes attached leukocytes capturing free-flowing leukocytes. However, controversy exists as to whether the latter mechanism occurs in the presence of red blood cells. We analyzed leukocyte capture mechanisms on P-selectin under circulatory hydrodynamics using whole blood. The selective disruption of leukocyte-leukocyte interactions with an L-selectin monoclonal antibody reduced leukocyte accumulation by >50% under various stringencies (substrate concentrations and shear stresses). In addition, a direct analysis of leukocyte capture events revealed that 69% were indirect. Our data indicate that in the presence of red blood cells, P-selectin-attached leukocytes, individually and as a monolayer, augment leukocyte accumulation by indirect capture. This mechanism may contribute to increasing the density of leukocytes on discrete areas of activated endothelial cells at sites of inflammation. These findings are significant since L-selectin accounts for the majority of the leukocyte rolling flux in small venules at diverse inflammatory settings. Yet, the primary mechanism by which L-selectin mediates leukocyte accumulation remains unresolved.